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Assumptions - 𝛿𝑂 = 𝑐𝑠𝑡  determined from experimental data
- radiation is neglected




= −𝐴𝑑 ℎ𝑚 𝜌𝑔 ln(1 + 𝐵𝑀) with      𝐵𝑀 =
𝑌𝑣,𝑠𝑢𝑟𝑓−𝑌𝑣,∞
1−𝑌𝑣,𝑠𝑢𝑟𝑓





























𝑐𝑝,𝐿 𝑇𝑜 − 𝑇𝑖
Conclusion
 Better representation of the instantaneous temperature fields
 Saturation temperature and droplet lifetime  almost no influence  still over-predicted
 Relative deviation in the convective heat exchange that reaches up to 9%
Further work/possible improvements
 Further assessment using more experimental data (including free fall experiments)
Results for the case: 𝑑𝑑,0 = 3.06 𝑚𝑚, 𝑈𝑔 = 3𝑚/𝑠,  𝑻𝒈 = 𝟑𝟎𝟎 °𝑪
[1] Volkov, R. and Strizhak, P. (2017) Planer laser-induced fluorescence diagnostics of water droplets heating and evaporation at high-temperature, Applied Thermal Engineering, 127:141-156, https://doi.org/10.1016/j.applthermaleng.2017.08.040
Temperature evolution
Temperature fields
Influence of the terms in the two-zone model







Context, motivation and objective
 Improve the current capabilities of CFD in the prediction of water 
spray dynamics and its interaction with fire-driven flows
 Increase the use and the reliability of CFD calculations in the design 
of sprinklers and water mist systems
 Stepwise approach (“unit testing”)  focus first on the evaporation 
of water droplets
Martin Thielens is a Phd student who holds a grant for fundamental research from the 
















Two-zone - Outer layer





Effect of the zone modelling is expected to increase for liquids with lower 𝐿𝑣











































































General results: 𝑑𝑑,0 = 3.06 𝑚𝑚, 𝑈𝑔 = 3𝑚/𝑠






t ≈ 7 s
 Single water droplet 𝑑𝑑 ∈ 2; 4 𝑚𝑚
 Suspended in a hollow cylinder
 Subjected to a hot air flow 𝑇𝑔 ∈ 100; 790 °𝐶, 𝑈𝑔 ∈ 3; 4.5 𝑚/𝑠
 Measurements of the temperature field (using PLIF), 
the mean diameter and the lifetime of the droplet
Experiments : performed by Volkov, R. and Strizhak, P. [1] 
The two-zone model concept
Droplet lifetime
Saturation temperature















Illustration from Volkov and Strizhak [1] with minor modifications
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